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Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 
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AMENDMENT  NO.    1    MARCH  2005 

TO 

IS  4989  (PART  4) :  2003    MULTIPURPOSE  AQUEOUS 

FILM  FORMING  FOAM  LIQUID  CONCENTRATE  FOR 

EXTINGUISHING  HYDROCARBON  AND  POLAR 

SOLVENT  FIRES  —  SPECULATION 


(    Page    1,   clause   4.1    ) 
— performance'. 


Delete    second   sentence    'It   should   be 


(  Page  1 ,  clause  4.2  )  —  Delete. 


f  Page  1,    Table  1,  SI  No.  (vi)  ]  —  Substitute  '/iheptane'  for  Vhexane'  and 
shift  SI  No.  (vi)  to  Table  2  on  page  2. 

[  Page  1,  Table  1,  SI  No.  (vii)  ]  —  Shift  SI  No.  (vii)  to  Table  2  on  page  2. 

(  Page  1,  clause  6,  line  3  )  —  Insert  '50'  between  '30'  and  '100'. 

(  Page  2,  Table  2)  —  Substitute  the  following  for  the  existing: 


(1) 

(2) 

(3) 

(4) 

With 
i) 

iso  propyl  alchohol 

Expansion  ai  27  ±  5°C 

6Min 

F 

ii) 

25  percent  drainage  time  at 
27  ±  5°C 

5  Minutes 

G 

Polar  solvent 

n-heptane 

iii) 

Fire  control  time 

120  s 

60s 

Hand  J 

»!i_..                

Fire  extinction  time 

300  s 

90s 

Hand  J 

Jl_ 

Burn  back 

10  Minutes 

10  Minutes 

K 

(  Page  2,  clause  7.2  )  —  Substitute  '490C'/or  '50°C\ 
(  Page  2,  clause  8.2  )  —  Substitute  the  following  for  the  existing: 
'The  product  may  also  be  marked  with  Standard  Mark.' 

(  Page  2,  clause  A-l  )  —  Substitute  '27  ±  5°C  for  '27  ±  1°C. 
(  Page  2,  clause  B-1.2  )  —  Substitute  '27  ±  5°C  'for  '27°C'. 
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[  Page  3,  clause  C-2.1(d)  ]  —  Substitute  the  following  for  the  existing  first 
sentence: 

'Maintain  the  temperature  of  the  cooling  bath  at  about  0°C  and  in  line  7, 
substitute '1.6°C7or,-50C' 

(  Page  5,  clause  D-5.1.1)  —  Substitute  the  following  for  the  existing: 
'S»n>  =  Y»-Yb-  Yi' 

( Page  7,  Annex  E )  —  Insert  the  following  at  the  end: 

E-3  CALIBRATION 

E-3.1  The  pressure  gauges,  nozzle,  shall  be  calibrated  before  use  when  new  and 
thereafter  once  every  six  months  according  to  the  standard  procedure. 

E-4  FOAM  GENERATION 

E-4.1  The  equipment  shall  be  arranged  as  shown  in  Fig.  3.  The  reservoir  should 
be  filled  with  90  I  of  premixed  solution  of  foam  concentrate  and  potable  water 
depending  upon  the  type.  The  cap  shall  be  tightened.  A  pressure  of  8  kgf/cm 
shall  be  built  up  with  the  help  of  air  compressor.  The  discharge  valve  is  then 
opened  and  the  pressure  is  adjusted  so  as  to  give  a  pressure  of  7  kgf/cm  at  the 
inlet  of  the  nozzle. 

E-5  FILM  FORMATION  TEST 

E-5.1  Equipment 

a)  Mild  steel  sheet  fire  tray  having  dimension  of  60  cm  x  60  cm  and 
height  15  cm. 

b)  Cylindrical  shaped  drum  made  of  stainless  steel  wire  mesh  having 
height  of  45  cm,  and  internal  diameter  20  cm.  The  drum  is  closed 
at  lower  end  with  M.S.  sheet  and  opened  at  upper  end. 

c)  A  suitable  long  to  lower  and  raise  the  drum  in  the  tray  during  test. 

d)  The  nozzle  and  the  arrangements  as  per  details  given  in  E-4.1. 

E-5.2  Procedure 

5.2.1  Pour  water  in  the  tray,  up  to  height  of  5  cm.  Pour  2  1  of  n-heptane  over  the 
water  surface.  Generate  the  foam  and  operate  the  nozzle  at  7  kgf/cm  and  fill 
the  tray  by  operation  of  the  nozzle  for  40  s.  Immediately  after  stoppage  of  foam 
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application  place  the  cylindrical  strainer  drum  with  open  end  up  on  the  tray. 
Wait  for  2  mm  Now  lower  a  lighted  torch  (lighted  with  alcohol  through  the  open 
end  of  the  strainer  and  bring  it  near  but  not  touching  the  liquid  surface;  care  shall 
be  exercised  to  ensure  that  burning  alcohol  does  not  drip  down  from  the  torch 
over  the  film  surface.  The  surface  shall  not  ignite.  Now  the  burning  torch  shall 
be  very  lightly  touched  to  the  liquid  surface.  The  surface  should  not  ignite. 
Keep  repeating  the  test  at  intervals  of  1  min  from  stopping  the  foam  application. 
In  cases  of  samples  having  slow  drainage,  the  film  formation  may  be  delayed 
and  hence  the  sample  can  be  considered  acceptable  even  if  it  passes  in  the  above 
test  when  tested  at  5  min   The  film  shall  hold  for  minimum  15  mm. 

NOTE  —  In  all  the  above  tests  intermittent  self-extinguishing  'walk  ovcr'/'Flash'  of  flame 
is  ignored  However,  if  sustained  burning  occurs,  then  the  film  is  considered  weak/absent 

(  Page  8,  clause  F-2.2 )  —  Substitute  '27  ±  5°C'for  '27  ±  1°C 

(  Page  10,  clause  H-8  )  —  In  line  3,  substitute  'jet'  for  'yet'  and  '0.50  ±  1  m' 
for  '0.5  ±  1  m' 

(  Page  10,  clause  H-8  )  —  In  line  6,  substitute  '60  s'  for  '160  s\ 

(  Page  1 1,  clause  J-2  )  —  Substitute  Vheptane'/or  'iso  propyl  alcohol' 

(  Page  1 1,  clause  J-3  )  —  Substitute  'n-heptane'  for  'IPA'  and  '3  percent' 
for  '6  percent' 


( CED  22 ) 


Reprography  Unit,  BIS,  New  Delhi,  India 


Fire  Fighting  Sectional  Committee,  CED  22 


FOREWORD 

This  Indian  Standard  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft  finalized  by  the  Fire  Fighting 
Sectional  Committee  had  been  approved  by  the  Civil  Engineering  Division  Council. 

Foam  is  a  homogeneous  mass  of  tiny  air  or  gas  filled  in  bubbles  of  low  specific  gravity  which,  when  applied  in 
correct  manner  and  in  sufficient  quantity,  form  a  compact  fluid  and  stable  blanket  which  is  capable  of  floating  on 
the  surface  of  flammable  liquids  and  preventing  atmospheric  air  from  reaching  the  liquid.  It  is  produced,  by 
mechanically  mixing  a  gas  or  air  to  a  solution  of  a  foam  compound  (concentrate)  in  water.  This  standard  covers 
the  foam  compound  in  the  form  of  a  homogeneous  opaque  liquid,  free  from  suspended  matter  and  visible  impurities 
used  for  the  production  of  fire  fighting  foam  which  is  produced  by  mechanical  aeration  of  water  foam  compound 
solution. 

The  foam  produced  from  concentrates  are  of  low  expansion  (up  to  20  times),  medium  expansion  (20  to  200  times) 
and  high  expansion  (above  200  times).  The  low  expansion  foam  concentrates  are  of  following  types: 

a)  Protein  foam, 

b)  Aqueous  film  forming  foam  (AFFF), 

c)  Fluoro  —  Protein  foam, 

d)  Synthetic  foam  (This  can  also  be  medium  and  high  expansion  foam),  and 

e)  Multipurpose  aqueous  film  forming  foam. 

Conventional  foams  such  as  Protein  Fluoro  Protein,  AFFF  and  chemical  foams  are  suitable  only  for  fighting  fires 
of  hydrocarbon  fuels  that  are  insoluble  in  water.  The  water  soluble  flammable  liquids  such  as  alcohols,  ketones, 
amines,  easters,  ethers,  aldehydes,  etc,  in  pure  form  or  mixture  with  hydrocarbons  (Gasohol)  rapidly  destroy 
these  foams  and  are  ineffective  on  such  fires.  Increased  complexities  and  varieties  of  flammable  liquids  and  their 
mixtures  have  necessitated  the  development  of  new  foam  formulations  suitable  for  water  miscible  flammable 
liquids.  Though,  there  are  more  than  a  thousand  of  flammable  liquids  and  4/5  types  of  foam  compounds,  it  is  not 
possible  for  the  user  to  keep  different  types  of  foams  for  different  hazards  in  the  same  premises.  It  is  however 
known  that  basically  there  are  two  types  of  flammable  liquids,  namely,  hydrocarbon  and  polar  solvents.  The 
multipurpose  foam  concentrate  covered  under  this  standard  is  developed  to  combat  the  fires  of  both  the  types 
effectively  using  3  percent  for  hydrocarbons  and  6  percent  concentration  for  alcohol  and  other  water  miscible 
liquids. 

The  principle  of  extinction  of  fire  for  hydrocarbon  is  same  as  that  by  other  foams  but  for  polar  solvents  the 
mechanism  is  that  where  foam  produced  by  mixing  foam  concentrate  with  water  as  laid  down  in  this  standard  is 
applied  through  foam  nozzles  on  alcohol  fires,  a  tough  polymeric  membrane  is  formed  on  the  surface  of  the  fuel, 
which  in  turn  supports  the  foam  blanket.  The  polymeric  membrane  produced  is  lighter  than  alcohols  and  spreads 
uniformly  and  floats  over  its  surface.  This  foam  blanket  over  the  polymeric  membrane  foam  formed  under  heat 
excludes  the  external  air,  thereby  extinguishing  the  fire. 

The  shelf-life  of  the  foam  covered  in  this  standard  and  stored  in  proper  storage  condition  is  generally  not  less 
than  5  years  in  tropical  conditions. 

The  composition  of  Committee  responsible  for  the  formulation  of  this  standard  is  given  at  Annex  L. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the  final  value, 
observed  or  calculated,  expressing  the  result  ofa  test  or  analysis,  shall  be  rounded  off  in  accordance  with  IS  2  :  1960 
'  Rules  for  rounding  off  numerical  values  {revised)'.  The  number  of  significant  places  retained  in  the  rounded  off 
value  should  be  the  same  as  that  of  specified  value  in  this  standard. 
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Table  2  Performance  Requirements 

(Clause  4.3) 


SI                           Performance 

Requirements 

Refto  Test  in  Annex 

No. 

(1)                                   (2) 

(3) 

(4) 

With  isn  propyl  alcohol 

i)      Expansion  at  27°C 

tMin 

F 

ii)     25  percent  drainage  time  at  27  ±  ]°C 

5  m.  Win 

G 

Polar  solvent 

Gasoline 

iii)      Fire  control  time 

5  m, 

Max 

Im 

Hand  J 

iv)      Fire  extinction  time 

3  m 

lm 

J 

v)      Bum  back 

2m 

3  m 

K 

7  STORAGE 

7.1  The  storage  place  shall  be  free  from  dampness  and 
shall  be  well  ventilated  and  the  container  shall  not  be 
directly  exposed  to  sun  rays. 

7.2  The  foam  concentrate  shall  not  have  any  adverse 
effect  on  its  quality  when  stored  at  temperature  range 
of0to50°C. 

7.3  The  polyethylene  jerry  cans  shall  preferably  be 
stacked  in  single  layer  and  shall  not  exceed  more  than 
2  layers. 

8  MARKING 

8.1  Each  container  shall  be  legibly  and  indelibly 
marked  with  the  following  information: 

a)  Manufacturer's  name  or  trade-mark,  if  any; 

b)  To  be  written  as  'multipurpose  foam  for  fire 
fighting'; 


c)  Quantity,  in  litres; 

d)  Month  and  year  of  manufacture  and 
production,  batch  number; 

e)  Net  and  gross  weight,  in  kg;  and 

f)  To  be  written  'contents  should  not  be  stored 
under  direct  sun  light'. 

8.2  BIS  Certification  Marking 

Each  extinguisher  may  also  be  marked  with  Standard 
Mark. 

8.2.1  The  use  of  Standard  Mark  is  governed  by  the 
provisions  of  the  Bureau  of  Indian  Standards  Act,  1986 
and  the  rules  and  regulations  made  thereunder.  The 
details  of  conditions  under  which  the  licence  for  the 
use  of  Standard  Mark  may  be  granted  to  manufacturers 
or  producers  may  be  obtained  from  the  Bureau  of 
Indian  Standards. 


ANNEX  A 

[Table  \,  SI  No.  (i)] 

METHOD  OF  DETERMINATION  OF/>H  VALUE 


A-l  Take  100  ml  of  a  thoroughly  mixed  alcohol 
resistant  foam  sample  in  a  beaker  and  measure  thepH 


value  on  a  standard pH  electrometer  (see  IS  4309)  using 
glass  electrode  at  a  temperature  of  27  ±  1°C.  Record 
the/?H  value  to  nearest  0. 1 . 


ANNEX  B 

[Table  l,  SI  No.  (ii)] 

METHOD  OF  DETERMINATION  OF  SPECIFIC  GRAVITY 


B-l  PROCEDURE 

B-l.l  To  determine  the  specific  gravity,  take  a 
thoroughly  mixed  2 1  sample  of  alcohol  foam  and  in  a 
2  I  capacity  measuring  cylinder  having  suitable  height. 


B-l. 2   Now  determine  the  specific  gravity  of  the 
sample  at  27°C  using  standard  hydrometer. 

B-1.3  Record  the  results  to  nearest  0.01 . 
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ANNEX  C 

[Table  I,  SI  No.  (Hi)] 
METHOD  OF  DETERMINATION  OF  POUR  POINT 


C-1  APPARATUS 

C-l.l  The  apparatus  shall  be  as  shown  in  Fig. 
shall  consist  of  the  following: 


1  and 


a)  Test  Jar  —  A  test  jar  of  clear  glass,  cylindrical 
form,  flat  bottom,  approximately  30  to  35  mm 
inside  diameter  and  1 1 2  to  1 25  mm  in  height. 
An  ordinary  1 00  ml  sample  bottle  may  be  used 
if  it  meets  these  requirements. 

b)  Thermometer  —  A  cloud  and  pour  test 
thermometer  which  can  read  up  to  -10°C. 

c)  Cork  —  To  fit  the  test  jar,  bored  centrally  to 
take  test  thermometer. 

d)  Jacket  —  A  jacket  of  glass  metal,  water  tight, 
of  cylindrical  form  flat  bottom  about  1 12  mm 
in  depth  with  inside  diameter  10  to  12  mm 
greater  than  the  outside  diameter  of  the  test 
jar. 

e)  Disc  —  A  disc  of  cork  or  felt,  6  mm  thick  and 
of  the  same  diameter  as  the  inside  of  the  jacket. 

f)  Gasket  —  A  gasket  about  5  mm  thick,  to  fit 
snugly  around  the  outside  of  the  test  jar  and 
loosely  inside  the  jacket.  This  gasket  may  be 
made  of  cork,  felt  or  other  suitable  material, 
elastic  enough  to  cling  to  the  test  jar  and  hard 
enough  to  hold  its  shape.  The  purpose  of  the 
ring  gasket  is  to  prevent  the  test  jar  from 
touching  the  jacket. 

g)  Bath  —  A  cooling  bath  of  suitable  size  and 
shape  for  obtaining  the  required  temperatures. 
The  bath  shall  be  provided  with  a  support, 
suitable  for  holding  the  jacket  firmly  in  a 


vertical  position.  The  required  bath 
temperature  may  be  maintained  by 
refrigeration,  if  available,  otherwise  by 
suitable  freezing  mixture  (that  is  crushed 
ice  +  sodium  chloride  or  calcium  chloride). 

C-2  PROCEDURE 

C-2.1  The  following  procedure  shall  be  followed: 

a)  Pour  thoroughly  mixed  sample  of  multipurpose 
AFFF  foam  into  the  test  jar  to  a  height  of  not 
less  than  50  mm  and  not  more  than  56  mm. 
Mark  the  jar  to  indicate  the  proper  level. 

b)  Close  test  jar  lightly  by  the  cork  carrying  the 
test  thermometer  in  a  vertical  position  in  the 
centre  of  the  jar  with  the  thermometer  bulb 
immersed  so  that  the  beginning  of  the 
capilliary  shall  be  3  mm  below  the  surface  of 
the  sample. 

c)  Place  the  disc  in  the  jacket  and  insert  the  test 
jar  with  the  ring  gasket  25  mm  above  the 
bottom  into  the  gasket. 

d)  Maintain  the  temperature  of  the  cool  ing  bath 
between  about  0°C  to  -5°C.  Support  the 
jacket  containing  the  test  jar,  firmly  in  the 
vertical  position  in  the  cooling  bath  so  that 
not  more  than  25  mm  of  the  jacket  projects 
out  of  the  cooling  medium.  As  soon  as 
temperature  of  the  sample  goes  to  -5°C,  the 
jar  shall  be  tilted  and  flow  observed  by 
holding  the  test  jar  in  a  horizontal  position 
for  about  5  to  10  s.  Foam  sample  shall  flow 
freely. 
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THERMOMETER 


Notation 

A 

Test  Jar 

E   Disc 

B 

Thermometer 

F  Gasket 

C 

Cork 

G   Bath 

D 

Jacket 

Fig.  1  Apparatus  for  Pour  Point 


ANNEX  D 

[Table  \,  SI  No.  (iv)and(v)] 

METHOD  OF  DETERMINATION  OF  SURFACE  TENSION 

D-l  APPARATUS  c)    Sample  container  (glass)  6  cm  in  diameter. 

The  following  apparatus  is  required:  D_2  SAMPLE 


a)  Du  Nouy  precision  tensiometer  or  equivalent, 

b)  Platinum  ring  of  4  or  6  cm  circumference,  and 


A  solution  of  10  ml  of  3  percent  foam  and  97  percent 
of  distilled  water  by  volume  shall  be  prepared. 
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D-3  PROCEDURE 

Calibrate  the  tensiometer  and  clean  the  glassware  with 
chromic  acid,  wash  and  rinse  in  distilled  water.  The 
platinum  ring  shall  be  rinsed  thoroughly  in  a  solvent 
and  distilled  water  and  then  dry  it  in  the  oxidizing 
portion  of  the  gas  flame.  Check  the  level  of  the 
tensiometer  and  insert  the  platinum  ring  in  the  sample 
alcohol  foam  solution  contained  in  the  glass  container. 
Take  the  measurement,  set  the  dial  and  the  vernier  at 
zero  point.  Raise  the  sample  platform  until  the  ring  is 
first  submerged.  Lower  the  platform  slowly,  at  the  same 
time  applying  torsion  to  the  wire  by  means  of  dial 
adjusting  screw  so  that  the  ring  system  remains 
constantly  at  zero  position.  As  the  breaking  point  is 
approaching  nearer  and  nearer,  adjustments  are  made 
slowly.  Record  the  dial  reading  when  the  ring  detaches 
from  the  surface  and  express  it  in  dynes/cm. 

D-4  METHOD  FOR  THE  DETERMINATION  OF 
INTER-FACIAL  TENSION 

D-4.1  Apparatus 

Same  as  in  D-l. 

D-4.2  Sample 
Same  as  in  D-2. 

D-4.3  Procedure 

The  inter-facial  tension  is  determined  in  the  same 
manner  as  the  surface  tension  with  the  following 
modifications: 


a)  Use  fresh  solutions  and  freshly  cleaned 
platinum  ring  for  each  determination. 

b)  Always  move  the  ring  from  the  aqueous  side 
of  the  interface  through  the  non-aqueous  side 
liquid. 

c)  First  place  the  aqueous  solution  in  the  sample 
vessel  and  immerse  the  ring  therein.  Carefully 
pour  the  cyclohexane  on  top  of  the  aqueous 
solution  to  form  the  two  layer  systems. 
Contact  between  the  cyclohexane  and  the 
platinum  ring  should  be  avoided  during  this 
operation.  After  allowing  sufficient  time, 
make  the  measurement  in  the  same  manner 
as  that  used  for  measuring  surface  tension. 

D-5  METHOD  OF  DETERMINATION  OF 
SPREADING  COEFFICIENT 

D-S.l  Spreading  Coefficient 

D-5.1.1  The  spreading  coefficient  shall  be  determined 
with  reference  to  cyclohexane  in  accordance  with  the 
following  relationship: 


where 


r.  = 
r>  = 
r,   = 


Si/t,-)b-  Y»-Y\ 


spreading  coefficient, 
standard  value  of  surface  tension  of  cyclo- 
hexane, 

surface  tension  of  premixed  AFFF  solu- 
tion as  determined,  and 
inter-facial  tension  between  premixed 
AFFF  and  cyclohexane  as  determined. 


ANNEX  E 

[Table  I,  SI  No.  (vi)] 

METHOD  OF  GENERATING  FOAM 


E-l  FOAM  MAKING  NOZZLE 

A  foam  making  nozzle  having  a  water  foam  solution 
discharge  capacity  7.5  1  per  minute  at  7  kgf/cm2  shall 


be  used  for  producing  foam  and  checking  the 
performance  requirements  laid  down  in  Table  2.  The 
details  and  dimensions  of  nozzle  are  given  in  Fig.  2. 
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Fig.  2  Foam  Making  Nozzle  of  Capacity  7.0 1/min  (Contd.) 
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Fig.  2  Foam  Making  Nozzle  of  Capacity  7.0  I/min 


E-2  ARRANGEMENT  FOR  GENERATING 
FOAM 

The  following  apparatus  shall  be  used  and  assembled 
as  shown  in  Fig.  3: 

a)     1 00-litre  capacity  pressure  reservoir  made  of 
stainless  steel  sheet  and  tested  to  withstand 


an  internal  pressure  of  25  kgf/cm2.  It  shall 
have  a  filling  orifice  of  not  less  than  1 50  mm 
diameter  with  an  air-tight  cap  with  detail 
arrangements  as  shown  in  Fig.  3. 

b)  Adjustable  stand, 

c)  Nozzle,  and 

d)  Air  compressor. 
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Fig.  3  Arrangement  of  Foam  Generating  Equipment 


ANNEX  F 

[Table  2,  SI  No.  (i)] 

METHODS  OF  DETERMINATION  OF  EXPANSION  OF  FOAM 


F-l  APPARATUS 

The  following  apparatus  is  required  for  this  test: 

a)  Weighing  scales  —  sensitivity  1  g  or  less, 

b)  Foam  collector  board  (see  Fig.  4),  and 

c)  Foam  collecting  pans  —  Size  19.0  cm  dia  * 
5.0  cm  deep  (capacity  1  400  ml),  made  of 
aluminium  sheet  of  thickness  3  mm  —  Two 
numbers  marked  A  and  B  and  also  with  tare 
weight. 

F-2  METHOD  OF  DETERMINATING  THE 
EXPANSION 

F-2.1  Weigh  each  empty  foam  collection  pan  and  check 
with  thd*  tare  weight  stamped  on  it.  Also  check  each 
pan  for  damage,  deformation  and  correctness  of 
capacity  before  use. 


F-2.2  Generate  foam  at  7  kgf/cm2  with  the  arrangement 
given  in  Fig.  3  at  water  temperature  of  27  ±  1  °C.  Direct 
the  jet  of  the  foam  on  to  the  foam  collector  board. 

F-2.3  Collect  the  foam  flowing  down  at  the  bottom  of 
the  foam  collector  board  in  two  foam  collection  pans. 
Level  off  the  foam  in  the  pans  with  a  straight  edge  to 
its  brim.  Wipe  the  outside  of  each  pan  dry  and  weigh. 
Calculate  the  expansion  factor  in  both  cases  as  follows: 


Expansion  factor  = 


Volume  of  foam 
Volume  of  liquid  in  foam 


1400 


Mass  of  pan  -  Mass  of  empty  pan 
F-2.4  Take  the  average  of  the  two  readings. 
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All  dimensions  in  millimetres. 
Fig.  4  Foam  Collector  Board 


ANNEX  G 
[Table  2,  SI  No.  (ii)] 

METHOD  FOR  DETERMINATION  OF  TIME  FOR  DRAINAGE  OF 
25  PERCENT  OF  LIQUID  IN  THE  FOAM 


G-l  APPARATUS 

G.l.l  Foam  Collection  Pan 

A  metallic  foam  collection  pan  of  size  19.0  cm  dia  x 
5  cm  deep,  capacity  1  400  ml  with  a  small  opening  at 
the  bottom  towards  the  perimeter  to  which  is  attached 
a  small  rubber  tube  and  pinch  cock. 

G-2  METHOD 

The  following  method  shall  be  adopted: 


a)  Generate  foam  with  the  arrangement 
described  in  Annex  E. 

b)  Measure  the  expansion  value  of  the  foam 
according  to  the  method  given  in  Annex  F. 

c)  Collect  the  same  foam  from  the  collection 
board  in  collection  pan  keeping  the  pinch  cock 
attached  to  the  rubber  tube  closed. 

d)  Level  off  the  foam  so  collected  immediately. 

e)  Open  the  pinch  cock  and  collect  the  water 
drained  from  the  foam  in  100-ml  graduated 
glass  cylinder. 
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0     Calculate  25  percent  volume  of  liquid  from 
expansion  as  follows: 


Volume  of  25  percent  liquid  = 


1400  m 


4  *  Expansion 


g)  After  finding  out  volume  [see  (/)  above], 
observe  the  time  taken  by  this  in  draining  out 
into  the  cylinder. 

h)    Repeat  the  test  thrice  and  take  the  mean. 


ANNEX  H 
[Table  2,  SI  No.  (Hi)] 

DETERMINATION  OF  FIRE  TEST  PERFORMANCE  ON  POLAR  SOLVENTS 


H-0  CONDITIONS  OF  TEST 

NOTES 

1  Fire  lest  be  conducted  only  when  all  the  requirements  of 
Tables  1  and  2  are  fully  met  by  the  foam  concentrate. 

2  Manufacturer  has  to  clearly  mention  whether  the  concentrate 
is  sea  water  compatible.  If  it  is  in  that  case  a  separate  test  utilizing 
sea  water  composition  as  per  IS  4989  (Part  1 )  is  to  be  prepared. 
The  test  result  of  potable  and  sea  water  on  the  fire  performance 
should  not  differ. 

HI  FOAM-GENERATING  EQUIPMENT 

The  cylinder  nozzle,  hoses,  stands,  etc,  are  same  as 
required  in  Annex  F. 

H-l.l  Temperature  and  Wind  Conditions 

Foam  solution  temperature  27  ±  1°C.  Wind  not  more 
than  5  kmph. 

H-2  FOAM  SOLUTION 

Prepare  a  foam  solution  mixing  94  1  of  potable  or  sea 
water  as  per  requirement  and  6  1  of  foam  concentrate. 
Mix  this  solution  thoroughly  in  a  container  outside  the 
fire  test  cylinder  and  pour  it  in  the  cylinder  when  ready 
for  fire  test.  Maximum  transit  time  between  mixing 
and  fire  test  should  be  1 5  min  only. 

H-3  SEA  WATER  COMPATIBILITY 

Follow  same  procedure  with  sea  water  composition  as 
in  G-2. 

H-4  FUEL 

Use  125  1  of  98  percent  iso  propyl  alcohol,  acetone  or 
methyl  ethyl  ketone,  whatever  is  agreed  to  between 


the  manufacturer  and  the  purchaser. 

H-5  FIRE  TRAY 

Circular  fire  tray  made  of  mild  steel  with  following 
dimensions: 


Diameter  at  rim 

Depth 

Thickness 


1  480  ±  5  mm 
150  ±  10  mm 
2.5  mm 


With  a  vertical  steel  backboard  1  m  ±  50  mm  wide  and 
1  m  ±  50  mm  long,  curved  on  the  tray,  the  tray  should 
have  an  area  1.73  m2. 

H-6  FOAM  MAKING  NOZZLE 

As  per  IS  4989  (Part  1)  with  7.5  1pm  discharge  to  make 
about  4. 1  lpm/m2  application  rate. 

H-7  BURN  BACK 

Same  as  in  IS  4989  (Part  1). 

H-8  FIRE  TEST  PROCEDURE 

Place  the  fire  tray  on  the  level  ground.  Set  up  foam 
nozzle  horizontally  in  such  a  way  as  to  strike  the  foam 
yet  at  the  centre  of  axis  of  the  backboard  (0.5  ±  1  m) 
above  the  fuel  {see  Fig.  5).  Add  125  ±  5  litre  of  fuel. 

Ignite  the  tray  within  5  min  of  dumping  of  fuel.  Allow 
it  to  bum  for  160  s. 

Start  foam  application  and  apply  for  300  s  during  which 
visually  note  the  time  of  fire  control,  that  is,  90  percent 
control  of  fire  and  then  note  time  for  complete 
extinction. 
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Fig.  5  Test  Fire  for  Alcohol-Resistant  Foams 


ANNEX  J 
[Table  2,  SI  No.  (iii)  and  (iv)] 

METHOD  FOR  DETERMINATION  OF  FIRE  CONTROL  TIME 
AND  FIRE  EXTINCTION  TIME 


J-l  EQUIPMENT 

J-l.l  Take  a  circular  mild  steel  tank  having  base  area 
of  2.6  m2  with  height  0.6  m  and  suitable  steel  back- 
board for  striking  foam  jet.  At  the  opposite  end  of  the 
backboard  is  a  suitable  hole  for  holding  the  test  nozzle 
{see  Fig.  2),  having  bracket  on  the  outer  side  to  hold 
the  nozzle  securely. 

NOTE  —  Before  test,  it  shall  be  ensured  that  inside  surface  of 
the  steel  tank  is  clear,  free  from  rust  and  even  without  any 
projections  and  dents. 

J-l. 2  Torch  to  Ignite  the  Fuel  (Iso  Propyl  Alcohol 
Conforming  to  IS  2631) 

J-2  PROCEDURE 

Pour  1 00  I  of  iso  propyl  alcohol  in  the  tank.  Position 


the  test  nozzle  at  7  kg/cm2  pressure  at  such  a  level  that 
the  foam  stream,  when  discharged  inside  across  the 
tank,  strikes  it  approximately  30  cm  above  the  surface 
of  the  fuel  level. 

J-3  TEST 

Ignite  the  fuel  (IPA)  and  allow  it  to  burn  for  60  s. 
Generate  foam  with  6  percent  solution  and  direct  the 
stream  at  the  opposite  side  of  the  tank.  Record  the  time 
after  starting  foam  application  as  follows  for: 

a)  control  time  (time  required  to  extinguish  the 
fire  except  for  licks  of  flame  at  the  edges  of 
foam  blanket,  that  is,  when  90  percent  of  fire 
is  extinguished). 

b)  extinction  time  (time  required  for  complete 
extinguishment  of  the  fire). 
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ANNEX  K 

[Table  2,  SI  No.  (v)] 

TEST  METHOD  FOR  DETERMINATION  OF  BURN  BACK 


K-l  PRINCIPLE 

This  method  is  to  assess  the  burn  back  resistance  of  foam 
concentrate  in  terms  of  time  taken  by  a  specified  volume 
produced  from  spread  over  a  specified  area  to  bum 
completely  when  subjected  to  ignition  under  standard 
laid  down  conditions.  This  test  has  to  be  carried  out  under 
still  air  conditions  in  an  enclosed  room. 

K-2  EQUIPMENT  USED 

a)  Test  nozzle  as  described  in  Annex  E,  and 

b)  Tray  sparge  and  gas  connection  as  per  Fig.  6. 


K-3  PROCEDURE 

Pour  8  1  of  potable  water  in  tray.  Pour  3  I  of  73  NL 
petrol  over  it.  Ignite  the  fuel  and  allow  it  to  burn  freely 
for  30  s.  Generate  foam  with  solution  at  7  kgf/cm2  and 
apply  it  gently  with  the  help  of  a  goose  neck  over  the 
burning  fuel  surface  for  10  s.  Connect  the  domestic  gas 
line  to  the  sparge  pipe  of  the  tray.  30  s  after  the  foam 
application  open  the  gas  line  fully  and  ignite  the  gas 
bubbling  out  from  the  foam  blanket.  Simultaneously  start 
the  stop  watch.  Record  the  time  when  hundred  percent 
area  of  the  tray  is  involved  into  flames. 


ID  6-36  GAS  PIPE 
WITH  SEVEN 
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ANNEX  L 
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Shri  H  S  Rawat  (Alternate) 
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